Experimental evidence supporting a mathematical theory of the physiological mechanism regulating follicle development and ovulation number.
In higher vertebrates, follicular development is regulated so that the number of follicles that periodically mature and ovulate is controlled within a narrow range. Lacker has proposed a simple mathematical model of follicle development that can account for the regulation of ovulation number. To support the assumption of the theory that follicle interactions are mediated by estradiol acting as a chemical messenger to communicate follicular maturity to the pituitary and other follicles, we have presented data to demonstrate that in the rabbit physiological concentrations of circulating estradiol inhibit follicle maturation. Implants containing estradiol were placed subcutaneously after surgical rupture of the existing follicles that were 1 mm in diameter or larger. Serum estradiol concentrations were maintained near physiological concentrations by the implants. Concentrations of circulating estradiol were 74 +/- 5.7 pg/ml in the untreated groups, whereas the concentrations with the implants were increased by approximately 50 pg/ml/implant over this basal concentration with a range of 100-300 pg/ml. In the control groups, the average number of follicles before surgical rupture was 27 +/- 2.9 and there was no significant difference (p greater than 0.05) in the number of follicles, 26 +/- 1.9, three days after follicle rupture. The follicles ranged in size from 1 mm to 4 mm, and only those over 3 mm were considered mature. In the first group of animals with implants, the total number of follicles before surgery was 19 +/- 3; three days after follicle rupture, the number of follicles was only 9 +/- 1.1.(ABSTRACT TRUNCATED AT 250 WORDS)